The Monospecificity of Novel Anti-HLA-E Monoclonal Antibodies Enables Reliable Immunodiagnosis, Immunomodulation of HLA-E, and Upregulation of CD8+ T Lymphocytes.
In human cancers, over-expression of HLA-E is marked by gene expression. However, immunolocalization of HLA-E on tumor cells is impeded by the HLA-Ia reactivity of commercial anti-HLA-E monoclonal antibodies (MAbs). So there was a clear need to develop monospecific anti-HLA-E MAbs for reliable immunodiagnosis of HLA-E, particularly considering the prognostic relevance of HLA-E in human cancer. HLA-E overexpression is correlated with disease progression and poor survival of patients, both of which are attributed to the suppression of anti-tumor activity of cytotoxic T cells mediated by HLA-E. The suppression mechanism involves the binding of HLA-E-specific amino acids located on the α1 and α2 helices of HLA-E to the inhibitory receptors (CD94/NKG2a) on CD8+ T lymphocytes. An anti-HLA-E MAb that recognizes these HLA-E-specific sequences can not only be a monospecific MAb with potential for specific immunolocalization of HLA-E but can also block the sequences from interacting with the CD94/NKG2a receptors. We therefore developed several clones that secrete such HLA-E-specific MAbs; then we assessed the ability of the MAbs to bind to the amino acid sequences interacting with the CD94/NKG2a receptors by inhibiting them from binding to HLA-E with peptides that inhibit receptor binding. Elucidation of the immunomodulatory capabilities of these monospecific MAbs showed that they can induce proliferation of CD8+ T cells with or without co-stimulation. These novel MAbs can serve a dual role in combating cancer by blocking interaction of HLA-E with CD94/NKG2a and by promoting proliferation of both non-activated and activated CD8+ cytotoxic αβ T cells.